Several viruses have evolved mechanisms for avoiding recclass I MHC heavy chains on the surface of infected cells. ognition by CTL. Adenovirus expresses a protein, E3-gp19K, The US2 and US11 gene products of human CMV result in that binds to class I MHC antigen, inhibits its transport to the dislocation of newly synthesized class I heavy chains from the endoplasmic reticulum to the cytosol, where they are degraded, the US6 gene product inhibits peptide translocation by the TAP transporter protein, and the US3 gene product impairs transport of class I heavy chains from the endoplasmic reticulum [3] .
In vitro assays indicate that both major histocompatibility complex (MHC) class I and IIrestricted cytotoxic T lymphocytes are important for recognition of varicella-zoster virus (VZV) -infected cells. This study demonstrates that infection of human fibroblasts with wild-type or recombinant-derived strain
Cytotoxic T lymphocytes (CTL) are important for recovery surface of the cell, and thereby prevents recognition of the infected cell by CTL [1] . Herpesviruses also down-regulate from many viral infections. Viral peptides form complexes with class I or class II major histocompatibility complex (MHC) surface expression of class I MHC. Infection of murine and porcine cells with pseudorabies virus reduces expression of proteins on the cell surface. The resulting complexes are recognized by CTL, which may lyse infected cells early during viral class I MHC antigen [2] . Human cytomegalovirus (CMV) infection encodes at least four proteins that reduce expression of replication, thereby reducing release of infectious virus.
Several viruses have evolved mechanisms for avoiding recclass I MHC heavy chains on the surface of infected cells. ognition by CTL. Adenovirus expresses a protein, E3-gp19K, The US2 and US11 gene products of human CMV result in that binds to class I MHC antigen, inhibits its transport to the dislocation of newly synthesized class I heavy chains from the endoplasmic reticulum to the cytosol, where they are degraded, the US6 gene product inhibits peptide translocation by the TAP transporter protein, and the US3 gene product impairs transport of class I heavy chains from the endoplasmic reticulum [3] . protein [7] . Early studies using VZV-infected autologous / class II MHC -restricted cells [8, 9] . When VZVwere incubated with monoclonal antibodies to MHC class I, b 2 -infected fibroblasts were used as targets, cytotoxic class I microglobulin, or VZV gE. After addition of protein A sepharose, MHC -restricted cells were detectable, although at a relatively immune complexes were washed and fractionated on a 10% SDSlow frequency [10] . However, more recent studies have demonpolyacrylamide gel.
strated that both CD4
/ and CD8 / CTL specific for VZV pro- surface of infected cells.
Results

Materials and Methods
Comparison of uninfected WHF cells with cells infected
Expression of MHC class I on the surface of cells. Whole human fibroblast (WHF) cells (BioWhittaker, Rockville, MD) were
with recombinant Oka VZV [14] by FACS analysis using body to VZV gE showed that the infected cells expressed large ( figure 1C ). There was no difference in the level of the transamounts of gE. Therefore, although there was reduced cell ferrin receptor on infected and uninfected cells ( figure 1D ), surface expression of class I MHC heavy chain, the amount of indicating that the effect on class I MHC and b 2 -microglobulin newly synthesized protein was similar in uninfected and VZVwas specific and not due to a reduction in total cell surface infected cells. protein expression. FACS analysis of staining with monoclonal
To determine if the total amount of class I MHC heavy chain antibody to VZV gE indicated that ú90% of the cells that had was different in uninfected and VZV infected cells, cell extracts been inoculated with VZV expressed gE on their surface.
were prepared and immunoblotted with antibody to MHC class To ensure that the effect on class I MHC was not due to I heavy chain. Immunoblotting indicated that the total amount some particular feature of the recombinant Oka strain of VZV, of class I MHC heavy chain was similar in uninfected and the experiments were repeated with a wild-type strain (Emily) VZV-infected cells ( figure 2B ). of VZV that had undergone only three passages in cell culture after its isolation from a child with chickenpox. FACS analysis Discussion demonstrated down-regulation of class I MHC heavy chain and
We have shown that class I MHC heavy chains are downb 2 -microglobulin in cells infected with wild-type VZV (data not shown).
regulated on the surface of VZV-infected cells. While infection 
